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ANNUAL REPORT: o.ro:NO

PRINCIPAL INVESTIGATOR: Ceral.o D. Wait

CONTRACTOR: Th-e un ".'ersit' of Coloraoo

CONTRACT TITLE: Chemica an-- 3iochemioa' Properties of
the IrcT i~iera' Core of Mamrnoiian
Ferr itin

START DATE: 6,-,8

RESEARCH OBJECTIVES: T1o evaluate the chemical compositio;n
of th e 1ron core of mammraian ferritIn with regard to: 1)
o~ndo ,nQ of metal ions: 2 electrochemical energy storage and
3) ellectro- transfer reactions.

PROGRESS (YEAR 1)

MAeta :o-n Binding. Hoi"ormamnma::an f err lt in con t ains up to
zi 5Cc rocn ato,_m s wi ;t hi i 4t s h ollow p rotein interior (80A in
d~ameter) in the form of an FeO"- mineral core. Removal of
this 'ron core ny reouction and FeC II) chelation forms apo
f er rIn r.ith an empty. hol low interi;or. We have shown '--at
bth.' aooP and Jho Ic ferr-itin avioly bind Fe24 unoier anaerobic
concli t;ons n a PH cependent oinding process. For holo

feritn.the binoing occurs at the FeOOH mineral surface
~;iefor apo fer.ritin, Fe2+ binds at 8 protein si tes.

Z-,~ '-n2+ and Mn2± alsu strongly bind to both holo and apo
ferr~t~n. These -eta's are readily removed by chelating
3gent-S. 'mrnobi ization of both ferritin forms on acrylamide
or sepharose supports readily occurs with complete retention.7
of this metal ion binding ability.

Redox Chemistry. The mineral core of mammalian ferritin 01
undergoes complete reduction to a corresponding Fe2- core0
(of unknown composition and structure at present). The
reduction potential is -310 my at pH 8 but is strongly pH-
dependent, suggesting the following overall reaction: __

FeOOH + e + 2H+ = FeOH+ + H2 0. The mineral core of ferritin,
is thus capable of storing large numbers of low potential-------
electrons as well as protons in its isolated interior. 1v ,odes
Partial reduction of the ferritin core produces discrete
Fe(CIT) and Fe(III) within the core mineral.



a.ectron :ransfer. Acoition of laoeled 57Fe2+ to anaerooic
hcno ferr:ztn pcoouces 57Fe3- Dound to the mineral core,
oemcnstrat!no electron transfer to the oulk core and
nccat:ng that the rinera : core is con~uctive. Adition of

Fe2+ specif ic chelators removes 57Fe2+-, demonstrating the
r evesi :o:ty -of th:s eectron ,ransfer react on.
Attem=ot to -e--- .o redo>: reacents exter-na to the
seovesterec m~nera, core are ac7.e to transfer electrons to
tne Inter i'r tn:-ouqh the nrterveninQ 20-30A protein she!
are unce'._a. Tnree hypotheses are being invectigatec:
Fe.2- Fe 3" mectec e 1ectzr cn t1r an sfPr 2 ) e ectr on tun;ne I nc

~ 2rrtl.mero:atec e'ectror.. t1r ansfe r frm ne rran
am:ro ac r scues. Evlcence for the latter process na
ocen otainec ec-ent}'.

WORK PLAN (YEAR 2): dav~no oemonstratec the cresence of a
recr Fe2-) core. attempts to reconvert it into the

s ... ate w; -e underta-:en Ths reactivity
"emonstrate ,.,hether the recox reactions ace Leverb:ie.

"e u:: also estacl isi, whether other metal ions (Zn, Cu
etc.) are capable of forming aggregatec mineral phases
,,:thin the ferr-tin inter.or. Attempts to form magnetite
ano otner :ron aggregates wi:l also ce undertaken. Fina.ly,
we -,,: [ [nvejtiiate in more detaiI the nature of the
electron transfer process through the ferritin protein
sne.
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